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Abstract
Background: Prior literature identified the use of Performance Measurement Systems (PMS) as crucial in addressing
improved processes of care. Moreover, a strategic use of PMS has been found to enhance quality, compared to
non-strategic use, although a clear understanding of this linkage is still to be achieved. This paper deals with the
test of direct and indirect models related to the link between the strategic use of PMS and the level of improved
processes in health care organizations. Indirect models were mediated by the degree of perceived managerial
discretion.
Methods: A PLS analysis on a survey of 97 Italian managers working for health care organizations in the Lombardy
region was conducted. The response rate was 77.6%.
Results: The strategic use of PMS in health care organizations directly and significantly (p < 0.001) enhances performance
in terms of improved processes. Perceived managerial discretion is positively and significantly (p < 0.001) affected by the
strategic use of PMS, whereas the mediation effect is non-significant.
Conclusions: This study contributes to the literature investigating the design and implementation of a non-financial
measurement tool, such as the non-financial information included into a balanced scorecard (BSC), in health care
organizations. Managers in health care organizations can benefit from the strategic use of PMS to effectively allocate their
time to strategic opportunities and threats, which might arise and affect organizational, output-related performance, such
as improving processes.
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Background
One of the key questions regarding the use of PMS in
the health care sector is: Are performance measurement
system useful [1–4]? As Neely and his colleagues put
forward, “a performance measurement system can be
defined as the set of metrics used to quantify both the
efficiency and effectiveness of actions” [5]. Recent
national health policies, organizational practices and
managerial effort have witnessed a change in the use of
performance measurement tools within the health sector
[6]. First, a macro-economic change refers to the use of
performance measurement tools to detect and contain
spending by health care organizations that generates def-
icit in the public sector. To do so specific recovery plans
have to be agreed with either regional health authorities
or the single organizations to regain efficiency within the
health system [6]. Secondly, a change in the use of PMS
occurs at the micro-economic level, whereby managers
are called to collect, monitor and analyze information
through PMS in order to improve the quality of care
provided by health care organizations [7]. Thus, PMS
are supposed to support managerial decision-making
within health care organizations [8, 9], which, in turn, is
expected to deliver improved and more efficient pro-
cesses of care [10, 11]. Prior literature has identified the
use of PMS as crucial in addressing improved processes
of care [12]. Significant process improvements are
process innovations, according to the Oslo Manual def-
inition: “A process innovation is the implementation of a
new or significantly improved production or delivery
method. This includes significant changes in techniques,
equipment and/or software” [13]. However, to date the
literature on the use of PMS within health care
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organizations still requires more research [8, 14].
Hence, the effectiveness of PMS in delivering evidence-
based care into practice is still open to debate [15, 16]. To
bridge this gap, this paper aims at shedding some light on
the relationship between the strategic use of PMS and the
level of improved processes. Simons defined the strategic
use of PMS as “the use of performance measurement
system to detect strategic uncertainties. Strategic uncer-
tainties relate to changes in competitive dynamics and
internal competencies that may create opportunities or
threats” [17]. As an example, an opportunity for health
care organizations can be envisaged when two hospitals
decide to merge to gain greater competitive power and
increased efficiency. On the other hand, a negative report
after an inspection can threaten the sustainability of a
health care organization. A non-strategic use of PMS can
be defined as a traditional feedback style of use of PMS to
check for variances between target and actual perform-
ance [17]. For instance, budgetary control is often used in
a non-strategic way by health care organizations to control
hospital expenditures [18]. By grounding this paper on the
upper echelon theory and perceived managerial discretion
[19], this study assumes that the effectiveness of the stra-
tegic use of PMS on improved processes of care is medi-
ated by the managerial discretion health care managers
perceive in their area of responsibility [20]. Perceived
managerial discretion refers to a manager’s perception of
the “latitude of managerial action” [20]. Nonetheless, only
a few studies have specifically addressed this topic in the
public sector in general and in the health care sector in
particular [8].
Thus, this paper puts forward the following research
questions: To what extent are PMS useful in enhancing
improved processes of care delivery? Does the perceived
managerial discretion mediate the relationship between
the strategic use of PMS and improved processes of care?
To test this conceptual framework this study uses data
from a survey of 97 Italian (Lombardy region) health care
managers. The conceptual framework is outlined in Fig. 1.
In doing so, this paper aims at contributing to the lit-
erature on the strategic use of PMS [21] and on the use
of PMS in health care organizations [9]. This paper con-
tributes also to the literature on perceived managerial
discretion in several ways. First, results from this survey
aim at replying to the call for more survey-based research
on managerial discretion, in order to take into account for
“many of the human factors that affect discretion” [22].
Second, this study puts forward a new antecedent of per-
ceived managerial discretion, i.e., the strategic use of PMS.
The remainder of the paper is organized as follows.
The next section will provide a review of the literature
and the theoretical development of the conceptual
framework. The third section will discuss research meth-
odology, sample selection and constructs included in
this study. The fourth section will analyze results from
the surveyed sample. The fifth section will discuss
empirical findings, practice implications, study limita-
tions as well as future research avenues.
Conceptual framework
Characteristics of the Lombardy region health care
system and its performance measurement system
The Lombardy region health service is one of the 21
regional health services in Italy. It accounts for 16.50% of
the Italian population, with more than 10 million people
living in Lombardy, and 16.39% of the total health budget,
with a health expenditure of more than 17 billion euros
[23]. It is based on three main pillars. First, a separation
between local health authorities, which provide primary
and community service, and hospitals, aimed at providing
acute care. Secondly, the Lombardy region strongly sup-
ports patient’s choice of health care providers. Thirdly, it
is organized as a quasi-market [24], where providers can
be either public or private. In the latter case, private pro-
viders can deliver national health service also [25]. This
regional health system has always been conceived as a
high quality one [12, 26], witnessed by the highest rate of
attractiveness within the national system [27].
Fig. 1 Conceptual framework. This file provides the theoretical framework of the research, by identifying the research hypotheses
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The monitoring health care performance is a funda-
mental objective at both the national and regional level
[28]. Starting from 2010, the Italian Ministry of Health
began measuring performance across and within regions
regarding specific areas, that are quality, efficiency, and
appropriateness [29]. In the following year, the national
monitoring body, Agenas, introduced the Outcome
Evaluation National Program (PNE; [30]) to benchmark
and compare Italian hospitals on outcome measures
related to short-term mortality, short-term readmissions,
hospitalization for specific clinic conditions, surgical
treatments, short-term complications after specific treat-
ments and waiting lists. The dataset gathers data from
all the hospitals in Italy on 45 different performance
measures [31]. At the regional level, the Lombardy
region started collecting data on a variety of social and
health care dimensions. According to this data, Berta
and colleagues analyzed hospital performance in the
Lombardy region against quality of care, measured by
mortality rates [12]. These findings contribute to the
knowledge that managers need in order to effectively
improve quality in a financially constrained health care
system. Similarly, Macinati found evidence that subject-
ive outcome measures are strongly correlated with the
diffusion of quality management initiatives, i.e. process
innovations, in the Italian setting [32].
However, these studies focus on the nature (outcome-
based) of the measure only, without taking into account
the role of the use (strategic v non-strategic) of such
performance measures on process improvement. More-
over, within this performance measurement context, in
order to achieve multiple objectives and successfully
cope with a complex environment at the same time,
more and more health care managers need to excel in
decision-making [24]. To do so, health care PMS
should be perceived as useful by managers in enhancing
their decision-making capabilities and the role of per-
ceived managerial discretion in improving processes
in health care delivery [33, 34]. As an example, Ozcan
et al. take advantage of the value-based management
approach to simulate and validate an optimization
model for the efficient use of operating rooms in thy-
roid surgical wards [34]. Financial-, activity- and
outcome-based performance are used by managers in
order to effectively make decisions regarding the allo-
cation of resources (operating rooms), thus improving
processes and maximizing hospital performance [34].
Moreover, Elg and colleagues identified six activities
where PMS improves decision–making and perform-
ance in clinical departments, i.e. continuous follow-up
in formal arenas and meetings; improvement work;
professional efforts; goal deployment; reporting based
on external demands; and creating awareness in
everyday clinical work [4].
Strategic use of non-financial PMS, process improvements
and perceived managerial discretion
Process improvements are pivotal to quality enhancement
in the health sector. To improve processes, Simons
pointed out that managers are encouraged to use PMS to
scan their environment and detect strategic opportunities
or threats in order to choose the most suitable options, i.e.
a strategic use of PMS [21]. This is consistent with
Grigoroudis et al.’s work, where the hospital they analyzed
shows some weaknesses with regard to the performance
in the customer perspective. However, a strategic use of
the PMS enabled the management to “plan specific im-
provement actions in the next periods”, such as the re-
design of the diagnostic services to improve the customer
perspective [8, 9]. Prior literature found mixed results on
the relationship between strategic use of non-financial
PMS and process improvement. Some scholars found
positive effects [8, 9, 35–37]. Indeed, theoretical and em-
pirical results from the non-financial performance meas-
urement literature have stressed that the non-financial
information reported in the balanced scorecard (BSC) and
other non-financial performance measurement tools im-
proved quality of the health care service [8, 38]. Naranjo-
Gil and Hartmann found that CEOs of hospitals should
use PMS strategically to improve the quality of the service
delivered [39]. Moreover, prior studies have stressed the
need for health care managers to use non-financial per-
formance indicators in a strategic way in order to align
operational activities with organizational strategy [37], fa-
cilitate strategic change [9], enhance decision-making, and
address strategic benchmarking to improve organizational
innovation performance [40, 41]. In the heath sector the
non-financial PMS have been found to effectively support
forward-looking, and innovation-oriented decisions [36].
On the other hand, there are also studies reporting
unintended consequences in the use of PMS, such as a
lack of supportive environment for quality and process
improvements, and the difficulty in using data to
support change [42].
Therefore, more research aimed at disentangling the
cause-effect relationship is needed [8]. In order to
shed some light on the effect of the strategic use of
non-financial PMS on the level of improved pro-
cesses, this paper aims at testing the following direct
relationship.
Hypothesis 1
A strategic (opposed to non-strategic) use of non-
financial PMS positively impacts the level of improved
processes.
The role of PMS in driving enhanced decision-making
is quite controversial. On the one hand, health care staff
members perceive performance measurement as a con-
straining tool to their decision-making autonomy [8]. In
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such a setting, the use of PMS could be misleading, i.e.,
grounded on a ‘hitting the target, but missing the point’
culture [43]. On the other hand, prior studies stressed
that PMSs support quality process improvements, since
they provide evidence-based metrics, which help to over-
come quality issues in service delivery [8].
Starting from these assumptions, this paper analyses
the concept of perceived managerial discretion [20],
which is supposed to affect the degree of decision-
making effectiveness [44, 45]. This study argues that the
perceived managerial discretion is affected by the strategic
use of non-financial PMS aimed at identifying strategic
opportunities or threats. This paper focuses on non-
financial measures rather than financial ones, since any
kind of organizations adopts almost the same financial
measures [46]; whereas non-financial performance mea-
sures must be organization specific to effectively support
the achievement of organizational objectives [47], espe-
cially in the health care sector [39, 48, 49]. Artz et al.
found that the use of specific and customized metrics,
such as in the case of non-financial performance mea-
sures, has a positive effect on decision making and deci-
sion influence [50]. This is particularly true in the Italian
NHS, where Ferrè et al. found that some of the most im-
portant challenges for the Italian NHS are (a) to develop a
comprehensive database of quantitative and qualitative
information and (b) to effectively align national and local
managers’ discretion, in order to effectively implement
health care reforms [6]. In other national contexts, similar
considerations can apply. For instance, in the English Na-
tional Health Service, the discretion of professionals is
supported by a more strategic use of performance metrics,
routines and guidelines [44]. In order to explore further
the relationship between the use of non-financial PMS
and perceived managerial discretion, this paper will test
the following Hypothesis.
Hypothesis 2
A strategic (opposed to non-strategic) use of the non-
financial PMS positively affects the perceived managerial
discretion.
Perceived managerial discretion and process
improvement
The literature on perceived managerial discretion has
mainly focused on determinants of perceptions, rather
than on consequences. However, a stream of research
has identified some of the main consequences of per-
ceived managerial discretion. For instance, Phillips et
al. [45] argued that managerial discretion and stake-
holder orientation stimulates a feedback loop of dy-
namic managerial discretion. Their assumptions have
not been tested yet. Carpenter and Golden tested the
relationship between perceived managerial discretion
and managerial power, defined as the “ability to influ-
ence others” [44]. A simulation involving twenty man-
agers found support only for their hypothesis on the
relationship between low discretion and managerial
power.
The health care literature failed to effectively show
consequences of the perceived managerial discretion. On
the one hand, some studies have focused primarily on
clinical consequences, such as the number of treatment
errors and perceived staff discretion [51]. On the other
hand, others have identified more financial-related con-
sequences [45]. The former stream of literature is more
related to quality improvements, whereas the latter is
mainly concerned with efficiency targets. The literature
on the relationship between perceived managerial discre-
tion and improved organizational processes is quite frag-
mentary also. By surveying 87 German hospitals Schultz
and his colleagues provided empirical support to the hy-
pothesis that a stronger (weaker) analytical orientation,
based on informed decision-making, addresses a higher
(lower) level of innovativeness [10]. Prior studies have
addressed the opposite relationship, i.e., the effect of
process innovation on managerial discretion [52]. In his
study, Hoff posited that two process innovations in pri-
mary care, namely the use of electronic medical records
and the introduction of clinical practice guidelines, actu-
ally resulted in de-skilling outcomes, measured by (a)
decreased clinical knowledge, (b) decreased trust with
patients, (c) “one-size-fits-all patient”, (d) decreased
decision-making confidence, and (e) inaccurate patient
information. Since there is a call for more research on
“the role that healthcare managers can play” in
innovation implementation [52] and diffusion [53], this
study aims to investigate the following:
Hypothesis 3
Perceived managerial discretion has a positive effect on
the level of improved processes.
In order to check for mediating effects on the link be-
tween the strategic use of non-financial PMS and im-
proved processes, this study grounded the conceptual
analysis on contingency theory, which tests the fit be-
tween the design/use of PMS and contingency variables
[35]. Actually managerial capabilities and other soft skills
enable health care managers to effectively interpret non-
financial performance and translate it into a decision-
making process aimed at both identifying and selecting
those innovations that will result in enhanced processes
[36]. According to this conceptual development, this
paper contends that the role of perceived managerial
discretion mediates the relationship addressed in Hy-
pothesis 1. Following these arguments, this paper pro-
poses the following:
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Hypothesis 4
Perceived managerial discretion fully mediates the rela-
tionship between the strategic use of non-financial PMS
and the level of improved processes.
Methods
Sample selection and data collection
To test the research hypotheses, this study was based on
an empirical study on a sample of Italian managers in
hospital structures located in the Lombardy region
(Northern Italy). The choice for this region is due to its
efficiency in the resource management process and in
the overall PMS [6]. The responsibility center is the
organizational unit of analysis. A responsibility center is
the organizational unit, however named, that makes the
decisions regarding both the use of resources and
innovation [36]. As a preliminary step, the total amount
of organizational units has been identified, which is as-
sumed to be around 2,000, determined by multiplying
the number of hospitals in Lombardy (200 structures ac-
cording to [54]) and the amount of responsibility centers
per structure in Lombardy region (10 on average). To
collect data, this paper adopted an approach based on
an anonymous paper questionnaire sent to 125 responsi-
bility centers, who have both clinical and administrative
responsibilities. A random sampling selection method
was performed to identify the final 125 units of analysis
among the universe of units, since it is a common prac-
tice in defining the sample in a survey in the health care
sector [55, 56] and in this way, all participants have an
equal chance of selection [57].
The final sample can be considered representative of
the whole population, since in our sample each feature
of the organizational units is taken into consideration;
for example public and private units, teaching and re-
search units (see Table 1). Therefore, we tested the mean
differences in key features used to identify the sample
that are: 1) private not-for-profit and public entities; 2)
teaching research and non-research centers; 3) number
of beds and; 4) managerial tenure between the overall
population and the subset of respondents [58]. Results
for non-response bias highlighted no concerns about
non-response bias and this allows us to confirm that the
final sample was representative of the entire population.
The source of our data for non-response analysis is the
statistical dataset of the Lombardy Region and the Italian
Ministry of Health, Statistical department.
In order to determine the sample size which is repre-
sentative, we applied the following formula [59]:
n ¼ ðF2  N  ðP  ð1PÞÞÞ=ððDS2  ðN1ÞÞ
þ ðF2  P  ð1PÞÞÞ
Where desired precision (DS) = 2%; positive results
with probability P = 99%; degree of confidence = 95%
(F = 2); population of manager = N. By applying this
formula, we found that n = 94 [60].
Furthermore, since a PLS – SEM analysis was per-
formed, some scholars recommend that the sample size
should fulfill both of the following requirements: 1) ten
times the largest number of formative indicators for one
construct (30 units of observation in this analysis); and
2) ten times the largest number of structural model
paths [61] (60 units of observation in this analysis).
The questionnaire has been validated though a pilot
study on both academics and clinicians with administra-
tive roles for content and face validity [62]. Survey
respondents could rely on a guide in the questionnaire
with a clear definition of each concept used in this study
in order to avoid misunderstanding of topics. We per-
formed a single cross-sectional survey, since it is largely
used in the health sector [63–65].
After two weeks from the survey submission, a
reminder to all managers was sent. The response rate was
77.6% (97 valid questionnaires were returned), which can
be considered in line with other similar studies in this sec-
tor and with the representative sample size [9].
A check for the distribution of the control question
(How would you rate your overall satisfaction with the
non-financial performance measurement system in use
within your unit?) was performed through a plot analysis
[66], and it can be assumed that it is in line with the
distribution of the other research questions included
into the questionnaire. Demographic statistics of the
study sample are shown in Table 1.
To check for early and late respondents bias, a t-test
analysis on early (managers who answered before the re-
minder) and late respondents (managers who answered
after the reminder) was performed according to con-
tinuum of resistance model [67]. Results reject the
hypothesis of bias between early and late respondents in
this sample (Appendix). A follow-up procedure was also
Table 1 Demographic statistics of the sample under analysis
Hospitals Sample managers
Type of hospitals Private 2 23
Public 5 102
Total 7 125
Complexity of hospitals Research 3 38
Teaching 4 87
Total 7 125
Avg number of beds 852.99 23
Avg catchment area 502,352 27,840
Gender Male 90 101
Female 35 24
Total 125 125
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performed in order to convert refusers. This procedure
has been found to reduce non-response bias [68].
Variable measurement
Based on collected data and according to the research
hypotheses, study variables were developed, namely:
Strategic Use of Non-Financial Performance Measure-
ment Systems, Perceived Managerial Discretion and Im-
proved Processes. Prior literature has identified Tenure,
Gender and Environmental Uncertainty as relevant con-
trol variables for both the perceived managerial discre-
tion and improved processes within the health care
management literature [10]. Thus, these variables were
considered in this analysis too. Research variables, con-
trol variables, variables’ items and relative description
are summarized in Table 2.
The Strategic Use of Non-Financial Performance Meas-
urement Systems variable highlights the strategic use of
non-financial performance measures [21]. This variable
ranges in a continuum from non-strategic use to strategic
use of non-financial performance measurement system,
with low scores associated to low strategic use (i.e. non-
strategic use) and higher scores linked to high strategic
use of PMS. With reference to the Perceived Managerial
Discretion variable, this study tried to overcome the limi-
tations of prior studies by using a measure, which directly
assesses this perception and is not a proxy for it [51].
Specifically, this variable represents the mean value of the
scores assigned to Decision-Making and Flexibility by re-
spondents. The former dimension – perceived support to
decision-making – refers to prior literature on perceived
managerial discretion, which has pointed out that the per-
ception of the latitude of options available to managers is
closely related to strategic decision-making [44]. The latter
dimension – perceived flexibility – is consistent with pre-
vious studies, such as Kogut and Kulatilaka’s [69] in which
managers perceive operational flexibility as an inhibiting/
enabling factor for executives’ perceived discretion. As
stated by Simons, organizations demand both innovation
and flexibility. Flexibility entails a manager’s autonomy,
freedom and control over the actions under their respon-
sibility [15]. Improved Processes represents a variable of
process innovation (new or significantly improved
methods for the production or supply of products; [35]).
Tenure variable is the sum of the manager’s tenure in the
same company and in the current position. Finally, Envir-
onmental Uncertainty represents the mean of Complexity,
Risk and Uncertainty based on other studies [70]. Each
ordinal and nominal variable was standardized in order to
avoid problems involving the heterogeneity of data.
Research model
To test the research hypotheses, a Partial Least Squares-
Structural Equation Modeling (PLS-SEM) was performed
on the whole dataset of answers by the 97 managers. A
direct PLS analysis and an indirect one was performed by
using the SmartPLS software package [71]. PLS-SEM is a
causal modeling approach aimed at maximizing the
explained variance of the endogenous latent variables
widely used across disciplines such as marketing [72], stra-
tegic management [73], and health care [74]. Prior studies
that use PLS-SEM have shown the benefits of this statis-
tical approach, i.e. effectiveness in the application to small
sample sizes, non-normal data, formative measures of
latent variables, complex relationships with multiple
dependent variables, issues with a scarcity of prior theoret-
ical literature and in measuring the reflective relations
between research constructs and variables which are be-
lieved to reflect the unobserved construct [75] (e.g., [71]).
According to literature recommendations, the PLS-
SEM was performed to provide estimates of the relations
between variables and constructs (measurement model)
and among constructs (structural model) [71]. The PLS-
SEM method consists of two main steps: 1) the analysis
of the reliability and validity of the measurement model,
and 2) the analysis of the structural model [73]. Since
PLS path modeling does not provide a goodness-of-fit
criterion, the study drew on Chin’s study [75] to assess
partial model structure. In order to assess the measure-
ment model, this paper tested (a) the internal consistency
reliability, (b) the convergent and discriminant validity for
the latent variables, (c) the factor loading for each indica-
tor included in the latent variable, and (d) the cross
validated redundancy [72]. Cronbach’s alpha and compos-
ite reliability values of all the latent constructs achieve
satisfactory levels (α > 0.7) for early stage research studies
(Table 3). To validate the reliability of formative variables,
Harman’s single factor test for common method variance
was performed for Perceived Managerial Discretion, for
Environment Uncertainty and for Tenure. This test shows
the presence of single factor for the above-mentioned vari-
ables [76]. Convergent validity has been assessed by the
average variance extracted (AVE; [75]). Each construct
achieved a level of validity well above the satisfactory 0.5
threshold [75] (Table 3). Discriminant validity was
checked by running a cross-loadings procedure [75]. To
assess each indicator’s weights significance a bootstrap-
ping test was performed [75]. As shown in Table 3, indica-
tors included in the latent variables present a satisfactory
level of statistical significance. Cross-validated communal-
ity values are positive for all latent variables included in
the model, therefore allowing us to state that the quality
of the measurement model is good [72].
To assess the structural model the following tests were
checked: (a) R2 of endogenous latent variables, (b) esti-
mates for path coefficients, and (c) cross-validated
redundancy (f2, [72]). The R2 of Perceived Managerial
Discretion shows a moderate level, while Improved
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Variable measurement Frequency distribution for survey questions (in %)
0 1 2 3 4 5 6 7
Strategic Use of Non-
Financial Performance
Measurement Systems
How would you rate the





A score from 1 to 7 on a
Likert scale (1 Extremely
unsatisfactory,…, 7
Extremely satisfactory)
2.062 10.309 14.433 29.897 21.649 17.526 4.124
Perceived Managerial
Discretion
Decision Making: What is
your perception about
the effectiveness of the
non-financial performance
system used in providing
information with reference
to support operational
decisions of your unit?
Decision making: a score




2.062 6.186 11.34 11.34 19.588 39.175 10.309
Flexibility: What is your
perception on the
effectiveness of the non-
financial performance
system used in providing
information with reference
to enabling the flexibility/
adaptability of your
organizational unit?
Flexibility: a score from 1




4.124 6.186 12.371 22.68 22.68 27.835 4.124
Improved Processes Did your organizational
unit introduce improved
processes during the last
three years?
A score from 1 to 7 on a




average). 0 if no
improved processes have
been introduced during
the last three years.
18.557 2.062 5.155 9.278 14.433 28.866 18.557 3.093
Tenure Time: How long have you
been with the company?
Time: respondent has to
indicate years and
months (0 < "1"≤ 5 years;
5 < "2"≤ 10 years; 10
< "3"≤ 15 years; 15
< "4"≤ 20 years; 20
< "5"≤ 25 years; 25
< "6"≤ 30 years; "7" >
30 years)
40.206 7.216 5.155 7.216 17.526 8.247 10.309
Time actual: How long
have you been in the
current job?
Time actual: respondent
has to indicate years and
months (0 < "1"≤ 3 years;
3 < "2"≤ 6 years; 6 < "3"≤
9 years; 9 < "4"≤ 12 years;
12 < "5" ≤ 15 years; 15
< "6"≤ 18 years; "7" >
18 years)
38.144 28.866 10.309 9.278 3.093 3.093 3.093
Gender Women/Men managers A dichotomous variable:
0 if respondent is a man
and 1 if respondent is a
woman.
79.381 20.619
Demartini and Trucco BMC Health Services Research  (2017) 17:96 Page 7 of 15
Processes presents a weak coefficient of determination
[75] (Table 4). Moderate levels of R2 can be accepted
when the number of exogenous latent variables explain-
ing the endogenous latent variable is low, as in this
research model [72]. This path model shows path coeffi-
cients whose sign is aligned to the theoretical assump-
tions, i.e., they are all positive. The magnitude and
significance of the path coefficients achieve satisfactory
levels (p-value < 0.01; Table 4). Cross-validated redun-
dancy values for all exogenous variables are positive
(CVR, Table 3). Thus, the structural model shows a
satisfactory quality level [72].
Table 3 shows some descriptive statistics of the
research variables.
Result
Results from the SEM-PLS analysis on the study sample
are summarized in Table 4 and in Fig. 2. Hypothesis 1
and Hypothesis 4 test both the direct model – related to
the effect of the Strategic Use of Non-Financial PMS on
the amount of Improved Processes (Hy 1) – and the
mediated model, where the Perceived Managerial Dis-
cretion mediates the direct model (Hy 4). Analysis from
the direct model provides a positive and statistically
significant path coefficient (at the p < 0.001 level). Thus,
the greater the Strategic Use of Non-Financial PMS is,
the higher the level of Improved Processes. Although the
direct path coefficient (0.171) and indirect one (0.081)
are positive in the indirect model too, the level of statis-
tical significance is very low (p > 0.1). In this case, the
coefficients of determination in both the direct and
indirect models that refer to Improved Processes are
quite low (direct model: R2 = 6.8%; indirect model:
R2 = 8.4). Even though the Hypothesis 4 cannot be
supported by empirical findings, the paper provided
new insights regarding the relationship between the
strategic use of PMS and innovation. In particular,
we can extend results from Bisbe and Otley’s study
[77]. In their study, they couldn’t find any significant
mediated relationship between the strategic use of
PMS and innovation. Thus, they called for further
research in this field. In this study, we demonstrated
that the lack of significant results could be due to a
model misspecification. By introducing the moderating
term – perceived managerial discretion – in the direct
model, we enhanced the coefficient of determination of
the relationship between strategic use of PMS and process
innovation. Besides the research variable “perceived man-
agerial discretion” is able to increase value in the coeffi-
cient of determination of the link between the strategic
use of PMS and perceived managerial discretion, since the
R2 is quite moderate (36.3%). Therefore, more investiga-
tion on the mediated effects between strategic use of PMS
and process innovation is needed in order to identify other
determinants that could have some effects along with the
perceived managerial discretion.
The dataset provided empirical support to Hypothesis
2, which tested the direct effect of a Strategic Use of
Non-Financial PMS on the degree of Perceived Man-
agerial Discretion. In fact, the path coefficient for this
relationship is positive and significant (at p < 0.001). In
addition, the explanatory power of the SEM-PLS model is
moderate (R2 = 36.3%), as previously stated, but provides
large room for future research. As regards Hypothesis 3,
testing the direct effect of Perceived Managerial Discretion
on Improved Processes, the empirical findings are in line
with the theoretical assumptions: a higher perception of
managerial discretion positively impacts the level of im-
proved processes. Nonetheless, the degree of statistical
significance is very low (p > 0.1). Thus, more investigation
is needed in order to shed some light on this relationship.
The three control variables, that is environmental un-
certainty, tenure and gender, don’t provide a significant
effect on perceived managerial discretion. This enables
Table 2 Research variables, survey items and scale measurement (in %) for each variable (N = 97) (Continued)
Environmental
Uncertainty
Complexity: What is the
level of complexity faced
in your unit’s
environment compared
to the average of the
sector you belong to?
Complexity: A score from
1 to 7 on a Likert scale




0 0 8.247 24.742 19.588 34.021 13.402
Risk: What is the level of
risk faced in your unit’s
environment compared
to the average of the
sector you belong to?
Risk: A score from 1 to 7
on a Likert scale (1 Very




1.031 4.124 15.464 27.835 30.928 17.526 3.093
Uncertainty: What is the
degree of uncertainty
faced in your unit’s
environment compared
to the average of the
sector you belong to?
Uncertainty: A score from
1 to 7 on a Likert scale




2.062 8.247 7.216 42.268 27.835 10.309 2.062
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us to state that the contingency effect of the three con-
trol variables on perceived managerial discretion is not
relevant in this study.
Discussion
This study contributes to the literature investigating the
design and implementation of a non-financial measure-
ment tool, such as the non-financial information in-
cluded into a balanced scorecard (BSC), in health care
organizations [8]. In fact, until now studies on the use of
BSC within the health care context have been primarily
aimed at analyzing the design and implementation of
this managerial tool, rather than the effect of its use on
relevant outcome variables [9]. In this sense, this paper’s
aims is to contribute to the literature on the strategic
use of PMS [21] and the use of PMS in health care orga-
nizations [36]. This is particularly relevant within the
health care sector, where the need for managerial ambi-
dexterity [78] - in terms of both efficiency in resource
usage and innovation in exploitation of new pathways of
care – should be effectively fulfilled by a strategic use of
PMS [21]. Thus, this paper analyzed the mediating role
of perceived managerial discretion in the aforemen-
tioned relationship. However, we can extend results from
Bisbe and Otley’s study [77]. In their study, they couldn’t
find a significant mediated relationship between the stra-
tegic use of PMS and innovation. Thus, they called for
further research in this field. In this study, we demon-
strated that the lack of significant results could be due
to a model misspecification. By introducing the moderat-
ing term – perceived managerial discretion – in the dir-
ect model, we enhanced the coefficient of determination
of the relationship between strategic use of PMS and
process innovation. Therefore, more investigation on the
mediated effects between strategic use of PMS and
process innovation is needed in order to identify other





n = 97 n = 97
Variable (Y) R square R square
Perceived Managerial Discretion 36.30%













Strategic Use of Non-Financial Per




Strategic Use of Non-Financial Per




















Gender- > Improved Processes 0.007
(0.657)
Tenure- > Improved Processes 0.020
(0.350)
aStatistically significant at the p < 0.001 level (two-tailed; bias-corrected
bootstrap confidence interval)
Fig. 2 Path analysis results. This file provides path results of the research
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determinants that could have some effects along with
the perceived managerial discretion.
As a matter of fact, empirical findings from this study
support Hypothesis 2, according to which the strategic
use of non-financial PMS has a positive and direct effect
on the perceived managerial discretion. These findings
are consistent with two streams of studies based on the
upper echelon theory. First, the cognitive theory of at-
tention and bounded rationality [21], which has been in-
tegrated with the upper echelon theory in Cho and
Hambrick’s study [79]. They demonstrated that man-
agers – whose time is a scarce resource – can effectively
benefit from the use of PMS in order to effectively allo-
cate their time to detect and manage strategic opportun-
ities and threats, which might arise and affect
organizational performance. Prior studies on the
prioritization of decisions put forward that senior man-
agers know which are the strategic decisions, but they
fall short in effectively allocating their time to the ana-
lysis and implementation of those decisions [80]. In
doing so, we extended Cho and Hambrick’s analysis by
replying to the research question they addressed in order
to investigate further the relationship between upper
echelon theory and attention theory, that is “what are
the factors that engenders attention?” [79]. We demon-
strated that the strategic use of non-financial PMS is a
key factor in both enabling prioritization of objectives
and focusing managerial attention. In the health sector,
prioritization of decisions is crucial since it involves at
least two dimensions, the financial one, attached to the
efficient use of public resources [81], and the outcome-
related one, which has more to do with population
health and quality of care [82]. Second, in line with prior
research [9] this paper found that the strategic use of
non-financial PMS fosters managers’ capability to frame
the set of options they can put in place in order to excel
in decision-making, i.e. to extend their perceived man-
agerial discretion. In his studies Naranjo-Gil obtained
similar evidence on the influence of managerial features
on the style of use of the BSC from a sample of Spanish
nurse managers [9] and hospital managers [2]. These
findings corroborate further the upper echelon theory,
according to which managers’ behavior is predicted by
their personal characteristics and background [19, 20,
39, 44]. More specifically, it addresses the attitude to the
strategic use of PMS as a key feature in perceiving an ex-
tended managerial discretion. Indeed, social psycho-
logical theories address the need for managers to
perceive to be able to cope with situational constraints
and situational strengths [51]. According to self-deter-
mination theory, managers perceiving more autonomy
will also be more motivated to perform [45]. Thus, a
more strategic, rather than non-strategic, use of PMS
might result in more empowered health care managers.
Hence, this paper aimed at replying to the call for more
research on the use of PMS to improve effectiveness-ori-
ented measures, such as the perception of managerial
discretion, in health care organizations [83].
Conclusions
This study aimed at analyzing whether the strategic use
of non-financial PMS directly enhances the level of
improved processes in a health care setting. Moreover,
according to the upper echelon theory, this paper inves-
tigated whether the perceived managerial discretion
mediates the prior relationship. Empirical findings sup-
port theoretical arguments on the direct and positive
relationship between the strategic use of management
accounting tools and the level of improved processes in
health care. Results from the PLS-SEM analysis on the
research dataset do not support the mediation of per-
ceived managerial discretion on the link between stra-
tegic use of PMS and innovation.
From a methodological standpoint, this research con-
tributed to the measurement of perceived managerial
discretion [84]. This paper put forward a subjective
measure, which achieved a satisfactory level of internal
consistency and validity. Although this measure is not
based on psychological theories, such as in prior studies
[45], this paper tried to overcome limitations of prior
measurement approaches by using a measure which dir-
ectly assesses the perception of managerial discretion
while not being a proxy of it [51].
From a public policy perspective, health regulators can
use empirical evidence from this study in order to spread
knowledge to health providers on the effects of different
uses of PMS to enhance quality in the health sector.
This study is not without its limitations. The results
reported in this study refer to a sample of managers operat-
ing in the Italian Lombardy region NHS; thus, caution
should be used in generalizing such findings. Furthermore,
future research could be addressed at extending the sample
to managers of other Italian regions and other countries in
order to facilitate comparisons among different NHS sys-
tems by taking into account different cultural settings too
[70]. The extension of the sample could allow researchers
to apply other statistical methods than the PLS-SEM one.
Empirical findings regarding the relationship between
Perceived Managerial Discretion and Improved Processes
(Hy 2) and the mediating effect of Perceived Managerial
Discretion on the relationship between Strategic Use of
Non-Financial Performance Measurement Systems and
Improved Processes (Hy 4) are aligned to the theoretical
expectations. However, the statistical significance is too
low, thus additional research should also be addressed at
investigating these links.
We have measured complex constructs with survey
items, therefore a more rigorous approach could be
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carried out to develop and validate survey scales on
these constructs. Future research could be addressed to
validate this survey’s items to build our constructs and
to provide more useful items able to explain the research
constructs. Since the questionnaire was single cross-
sectional, it is difficult to infer any causality among
research variables, therefore further studies to evaluate
the causality among features are strongly encouraged.
Moreover, some measures used in this study are based
on managerial perceptions. Although these measures
might induce some bias from self-reported information,
this paper asked respondents to compare their percep-
tion of discretion with the average of their sector, in
order to reduce this measurement error. Further re-
search could also compare and contrast results from this
construct on perceived managerial discretion with others
already available within the literature.
Appendix
Appendix provides early and late response analysis.
Early and late response analysis
A test on an early-late response has been conducted for all
the relevant research variables (Strategic Use of Non-
Financial Performance Measurement Systems; Perceived
Managerial Discretion; Improved Processes; Environmental
Uncertainty) to check for differences in the two groups fol-
lowing a wave analysis proposed by Rogelberg and Stanton
[86]. Results, obtained performed a Two-sample t test with
equal variances, show that the mean differences of the vari-
ables included in the research models are not statistically
significant; which again enable us to reject the hypothesis
of bias between early and late respondents in surveyed
sample (Strategic Use of Non-Financial Performance Meas-
urement Systems: t = 1.754; Probability = 0.083; Perceived
Managerial Discretion: t = 0.899; Probability = 0.371; Im-
proved Processes: t = 1.641; Probability = 0.104; Environ-
mental Uncertainty: t = 0.760; Probability = 0.449). This
approach is consistent with this study’s methodological
choices to focus on responsibility centers as units of ana-
lysis. Furthermore, this approach is regarded as valid con-
cerning the sampling strategy in mail survey method and
thus has been adopted in a lot of published research (e.g.
[77]). Therefore, we tested the mean differences in key fea-
tures used to identify the sample (private non for profit and
public entities, research and non-research centers; number
of beds and managerial tenure) between the overall popula-
tion and the subset of respondents [87]. These key features
address the main characteristics of the Italian NHS with
particular regard to the Lombardy Region, whose popula-
tion represents 16.75% of the Italian population (Italian
Minister of Health care, Statistical Department). We
checked for differences in the type of the responsibility cen-
ters (whether private non for profit/public) since there may
be some differences in the features of the performance
management system in use due to different regulations and
the degree of organizational autonomy [88]. In the analyzed
dataset, 11 out of 97 (11.34%) of responsibility centers are
private non for profit entities. We also checked for differ-
ences in another typology of the responsibility centers
(whether teaching and research or non-teaching units),
because prior literature pointed out that teaching and
research centers have a high informational needs regarding
performance management system compared to other
health care organizations [83]. In this study dataset, 16 out
of 97 (16.49%) of responsibility centers are teaching and
research units. We checked for differences in number of
beds, since the complexity of the unit of analysis affects the
managerial need for information with specific regard to
performance management system [89]. In the surveyed
dataset, each responsibility center has 91 beds on average.
Finally, we checked for differences in managerial tenure,
since the managerial tenure of the unit of analysis affects
the performance management system [10]. In this study
dataset, each responsibility center has on average a man-
agerial tenure of 13.04 years.
Results for non-response bias on the private non
for profit/ public entity are based on Kruskal-Wallis
equality-of-populations rank test, since the variable is
a dichotomous one [90, 91] and highlighted no con-
cerns about non-response bias (chi-squared = 0.813;
probability = 0.367). Similar conclusions can be drawn
from the non-response bias analysis on the teaching and
research/non-research centers. Kruskal-Wallis equality-of-
populations rank test for dichotomous variable highlighted
no concerns about non-response bias (chi-squared =
3.154; probability = 0.076).
Also another non-response analysis for number of
beds revealed no concerns about non-response bias. We
performed a two-sample t test with equal variances,
since this variable is an ordinal one [87]. Results of
this test revealed no concerns about non-response
bias (t = 1.407; Probability = 0.161). The source of data
for non-response analysis is the statistical dataset of
the Lombardy Region (https://www.dati.lombardia.it/
browse?category=Sanit%C3%A0&sortBy=relevance&utf
8=%E2%9C%93).
Furthermore, the last non-response test we checked
for, that is managerial tenure, revealed no concerns
about non-response bias. We performed a two-sample t
test with equal variances, since this variable is an ordinal
one (t = -0.5329; Probability = 0.5946). The source of
data for managerial tenure is the Italian Minister of
Health, Statistical department (http://www.salute.gov.it/
imgs/C_17_pubblicazioni_1816_allegato.pdf ).
These results along with the non-response analysis
findings strongly assure that this study results are not
biased.
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Additional file 1: Questionnaire. This file provides information
regarding the questions included into the survey related to this study.
(DOCX 1713 kb)
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